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ABSTRACT 
Objectives: To demonstrate the clinical importance of adult 
chickenpox in terms of morbidity, mortality, and impact on hos- 
pital services, in Al Ain, United Arab Emirates. 
Methods: A review was conducted of 607 consecutive hospi- 
talized cases of adult chickenpox (19851996, Al Ain Hospi- 
tal) for clinical findings and risk of developing varicella 
pneumonia. 
Results: Leading clinical features were fever (98.9%), myalgia 
(26.9%), cough (24.6%), headache (15.4%), pharyngitis 
(14.7%), and profuse rash (12.2%). There were 26 cases of 
varicella pneumonia, of whom three died with respiratory fail- 
ure (hospital case fatality 0.5%). Multivariate analysis (odds 
ratios in parenthesis) showed that cough (12.1), profuse rash 
(4.5), fever for more than 1 week (3.9), and age over 34 years 
(2.3) were the most significant predictors of pneumonia. 
Conclusions: Early aggressive therapy with intravenous acy- 
clovir is recommended in patients at risk of pneumonia. In the 
community setting, there is a large proportion of adult immi- 
grants (especially from South Asia) who are seronegative and 
at risk of complications and hospitalization. It is recommended 
that the varicella vaccine be offered to new immigrants after 
screening, to benefit themselves and the nonexposed com- 
munity, and to reduce the economic burden of chickenpox on 
the health services and employers. 
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Chickenpox (varicella) is one of the more infectious dis- 
eases of childhood, but also one of the least morbid in 
pediatric practice, as to be considered little more than a 
nuisance.’ In children, the rash usually begins lthe illness. 
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The clinical presentation is entirely different in adults, 
who usually experience a prodromal illness, comprising 
fever, headache, backache, chills, sore throat, cough, and 
sometimes dyspnea, preceding a rash that may be pro- 
fuse. Varicella pneumonia is a leading clinical entity of the 
disease, with potentially lethal effects in otherwise healthy 
adults.* Lesions have been described throughout the res- 
piratory system, with characteristic changes of ill-defined 
nodular or reticular densities scattered throughout both 
lung fields, noted on radiographs.3-s Advancing age, 
beyond adolescence and in early adult life, is an important 
risk factor for severe varicella infection and pneumonia.9 
There has been concern in the United States that 
varicella incidence among adults has increased, and that 
hospitalization rates for adult varicella infections are more 
than five times higher than a decade ago.‘O-‘* Adult vari- 
cella incidence also has increased in Britain compared 
to a decade ago. 13,14 A reason may be the increasing num- 
ber of immigrants from tropical countries, where fewer 
adults have immunity. l5 In contrast to the United States, 
where more than 90% of the population are exposed to 
the virus by adolescence, l6 in most developing countries 
(e.g., India, Nigeria, Puerto Rico, Singapore, St. Lucia), vari- 
cella predominantly affects adults.l’-‘l This contrast was 
first illustrated by differences in chickenpox experience 
between populations of the former Yugoslavia and Sri 
Lanka,** and later observed more generally between pop- 
ulations in the developed, and developing world.23 
This report describes the 12-year clinical fmdings in 
cases of hospitalized adults with varicella infection in the 
Al Ain district of the United Arab Emirates: a newly devel- 
oped country with a diverse immigrant population. The 
inland oasis city of Al Ain and its district comprises a cos- 
mopolitan population of over 300,000, located in the east- 
ern part of Abu Dhabi emirate. An attempt is made to 
determine the risk factors for development of varicella 
pneumonia among the infected cases, and to relate the 
findings to important epidemiologic variables, such as 
ethnic&y and prevailing transmission trends for chicken- 
pox among the community served by the hospital. 
PATIENTS AND METHODS 
The case files were reviewed of patients admitted to the 
adult isolation wards of Al Ain Hospital during the period 
1985 to 1996. The data collected related to age, gender, 
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ethnicity, duration of hospitalization, fever and other clin- 
ical findings, treatment, and outcome. Profuse, extensive, 
or confluent rash was based on subjective file entries, 
since the number of lesions in each case was not rou- 
tinely recorded. Again, since this was a study based on 
case file review, it was not possible to determine the com- 
mon problem of nosocomial spread of varicella infection. 
Background epidemiologic data were obtained from the 
chickenpox notifications collected by the Department of 
Preventive Medicine, Ministry of Health, Al Ain. More 
detailed epidemiologic information relating to risk of 
exposure, such as housing arrangements, spread among 
children, pregnancy, and risk for the fetus, were not con- 
sidered in this study. 
Stata statistical software (StataCorp., College Station, 
TX) was used for univariate statistical evaluation of asso- 
ciations and for the logistic regression method (obtaining 
adjusted odds ratios [OR] and 95% confidence intervals 
[CI]) for multivariate analysis (all two-sided P values co.05 
were considered significant). 
RESULTS 
There were 607 admissions for adult chickenpox during 
the 12-year period 1985 to 1996 (457 male, 75.3%; 150 
female, 24.7%).Yearly frequency of total adult hospital- 
izations during this period ranged from 2.0% (1985) to 
11.7% (1988, 1991). There were 26 cases (23 male, 3 
female) of varicella pneumonia, of whom three (all male) 
died, representing an overall hospital case fatality of 0.5%, 
since there were no deaths from other causes. 
Age ranged from 12 to 65 (mean, 28.7, SD, 7.97; male, 
29.0, SD, 8.24; female, 27.8, SD, 7.00) years. The subjects 
with pneumonia were older (mean, 35.8, SD, 8.29) than 
those without (mean, 28.5, SD, 7.75). Cases of South Asian 
origin (416,68.5%) comprised the majority of admissions 
(India 252,41.5%; Sri Lanka 67, 11.0%; Pakistan 55,9.1%; 
Bangladesh 42, 6.9%). There were 78 (12.9%) UAE citi- 
zen (Emirati) admissions, 43 (7.1%) of Philippine origin, 
and the remaining 70 (11.5%) cases of other nationality 
(Oman 30, Sudan 12, Somalia 9,Yemen 8, and 11 from 
either Egypt, Palestine, Jordan, Iran, Syria, or Saudi Ara- 
bia). Table 1 shows highly significant age differences 
(P < 0.001) by ethnic&y, with the Emirati patients tend- 
ing to be of younger age than those of foreign origin. 
Emiratis also stayed a shorter time in hospital (mean, 
6.4 d, SD, 4.07) compared to the rest (South Asian, 10.1 
d, SD, 3.35; Philippino, 10.9 d, SD, 3.61; other nationality, 
8.1 d, SD, 3.99). 
A total 525 files (86.5%) were available for a reliable 
record of clinical findings (complete files). The other files 
(incomplete) were of weekend or social admissions that 
were associated with scant records of less severe disease. 
These admissions tended to be females of Emirati or 
Philippino nationality. There was no significant age dif- 
ference between the cases with complete or incomplete 
files. 
Nine of the 150 female cases were pregnant (1,5, and 
3 in the lst, 2nd, and 3rd trimesters, respectively) but 
none had severe disease associated with varicella pneu- 
monia or a profuse rash and prolonged hospitalization. 
This number was too small to confidently exclude preg- 
nancy as a risk factor in this series of patients. None of 
14 cases with diabetes mellitus or three cases with 
bronchial asthma developed varicella pneumonia. There 
was no patient receiving corticosteroids or any other 
immunosuppressive drug. A history of cigarette smoking 
was recorded in 15 of the 26 cases of varicella pneumo- 
nia (including the fatalities). However, an association with 
smoking could not be explored, since a positive or neg- 
ative history was not routinely entered in the case files. 
Table 2 shows the frequency of clinical findings in 
the 525 hospitalized cases of chickenpox (the charac- 
teristic rash is accepted as present in 100%). Fever was 
recorded in 99% of cases, with a duration ranging up to 
I6 days (mean, 5.1 d, SD, 2.17): up to 10 days cited pre- 
admission (mean, 2.6 d, SD, 1.75), and up to 13 days 
observed during hospitalization (mean, 2.5 d, SD, 1.55). 
Profuse rash was based on subjective entries in the files 
(other descriptions included extensive and confluent). 
All cases with dyspnea were confined to those with 
pneumonia. The patients who complained of abdominal 
pain included one case of perforated appendicitis, one 
case of suspected appendicitis, and one case of acute 
pancreatitis. 
Alanine transaminase (ALT) levels (normal range, 
10-60 IU/L) were higher in those complaining of abdom- 
inal pain (mean, 63.7 IU/L, SD, 43.19) or vomiting (mean, 
58.9 IU/L, SD 54.16) compared to patients without these 
symptoms (mean, 50.7 IU/L, SD, 42.28; mean, 51.0 IU/L, 
SD 41.83, respectively). Signs of liver failure were not 
observed in this series. Alanine transaminase levels were 
Table 1. Age Categorization of the Adult Chickenpox Cases according to Ethnicity 
224 25-34 35-44 245 
Emirati (n = 78) 42 (53.9%) 23 (29.5%) 5 (6.4%) 8 (10.3%) 
South Asian (n = 416) 99 (23.8%) 228 (54.8%) 72 (17.3%) 17 (4.1%) 
Philippino (n = 43) 12 (27.9%) 27 (62.8%) 4 (9.3%) 0 
Other (n = 70) 29 (41.4%) 24 (34.3%) IO (14.3%) 7 (10.0%) 
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Table 2. Frequency of Clinical Findings in 
525 Hospitalized Cases of Adult Chickenpox 
n (W 
Fever 519 (98.9) 
Myalgia 141 (26.9) 
Cough 129 (24.6) 
Headache 81 (15.4) 
Pharyngitis 77 (14.7) 
Profuse rash 64 (12.2) 
Pneumonia* 26 (5.0) 
Vomiting 24 (4.6) 
Abdominal pain 21 Conjunctivitis 10 I;::; 
Chills 9 (1.7) 
Miscellaneous+ 9 (1.7) 
Backache 7 (1.3) 
*Including 15 cases of dyspnea; Secondary skin infection 4, hemoptysis 2, 
epistaxis, laryngitis, buccal ulceration, 
higher still in the cases of varicella pneumonia (mean, 
83.1 IU/L), and were the most strongly associated with 
severe disease among the laboratory variables considered 
in this series. Amylase levels were not routinely available. 
The white blood cell count (normal range, 3.5- 11 .O X 
109/L) tended to be higher, and the percentage of lym- 
phocytes (normal range, 29-44%) lower in the cases with 
pneumonia (mean, 7.79 X 109/L, SD, 2.85; mean, 33.0%, 
SD, 16.8) compared to the other patients (mean, 6.92 X 
109/L, SD, 2.27; mean, 40.5%, SD, 14.1). 
Varicella pneumonia was the only cause of mortality 
and the leading cause of morbidity in this study The 
researchers considered that older age, male sex (associ- 
ated with a higher frequency of cigarette smoking), 
cough, prolonged fever, profuse rash, and raised ALT lev- 
els were important predictors of varicella pneumonia. 
(Dyspnea was invariably associated with pneurnonia and, 
therefore, considered as symptomatic.) Table 3 shows 
logistic regression analyses of the association between 
the above selected six variables and occurrence of vari- 
cella pneumonia. As determined by multivariate analysis, 
cough (12 times the odds), profuse rash (over 4 times 
the odds), and fever for more than 1 week (4 times the 
odds) were the most significantly predictive of pneumo- 
nia, followed by older e35 y) age (over twice the odds). 
Any patient with the combination of cough, profuse rash, 
and prolonged fever had extremely high odds of devel- 
oping varicella pneumonia, after calculating the linear 
combination of the coefficients following logistic regres- 
sion in these three variables alone (OR 2 11.5; CI 
22.8-1958.5; P = <O.OOl). 
Table 4 lists important features in the 26 cases of 
varicella pneumonia. The three fatalities had extensive 
pulmonary infiltrates that caused respiratory failure. They 
were among several cases that presented late, after 3 or 
more days of fever. The more severely affected survivors 
had reticulonodular pulmonary lesions, and most cases 
were treated with intravenous acyclovir (lo-15 mg/kg 
every 8 hours) for at least 5 days. Six cases with slowly 
resolving pneumonia required more prolonged therapy. 
There were seven cases with minor reticular pneumonic 
lesions that were principally diagnosed on chest x-ray (a 
routine in all varicella admissions). During the earlier 
years, acyclovir was withheld in such cases. 
CASE REPORT 
A 40-year-old Indian male (case 25) was admitted follow- 
ing a 5-day history of cough productive of scant white 
sputum. He was a cigarette smoker (10/d) who had lived 
in the Emirates for 1 year. A pruritic rash appeared 1 day 
after the cough, and followed recent chickenpox in his 
daughter. Fever developed the next day, persisting until 
hospital admission, when he was dyspneic and cyanosed. 
The vesicular rash was extensive and pustular in some 
areas, especially on the face. There was conjunctivitis in 
Table 3. Logistic Regression Analyses of the Association between Occurrence of Varicella Pneumonia and Selected Variables* 
Analysis 
Lhivariafe Multivaria te 
uOR 95%CI P aOR 95%CI P 
Age (y), reference: < 35 
2 35 y 4.3 .I .9 - 9.5 < 0.001 2.3 0.8 6.5 - = 0.125 
Gender, ref: female 
Male 2.1 0.6 - 7.3 = 0.221 1.0 0.2 5.0 - = 0.981 
Symptom, ref: no cough 
Cough 20.1 6.8 - 59.7 < 0.001 12.1 3.7 - 39.2 < 0.001 
Sign, ref: nonprofuse rash 
Profuse rash 7.4 :3.2 - 16.8 < 0.001 4.5 1.4- 15.0 = 0.014 
Duration fever (d), ref: 57 
>7d 5.6 2.4 - 13.0 < 0.001 3.9 1.2-12.1 = 0.020 
ALT level (IU/L), ref: 5 60 
> 60 IU/L 3.6 I .5 - 8.8 = 0.005 1.4 0.5 4.3 - = 0.531 
*uOR = unadjusted odds ratio derived from analyses with each inclependent variable in a separate model; aOR = adjusted odds ratio derived from analysis with all 
independent variables in the same model simultaneously. 
OR = odds ratio; Cl = confidence interval; P = probability value: A1.T = alanine transaminase. 
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Table 4. Description of Cases with Varicella Pneumonia 
Days of Days of 
Case Age Fever Fever Profuse Days of Comments 
Number (y) Sex Nationality Preadmission In-patient Cough Dyspnea Rash Acyclovir (Days in Hospital) 
1 40 
2 25 
3 37 
4 32 
5 32 
6 33 
7 47 
8 30 
9 35 
10 40 
11 40 
12 28 
13 36 
14 31 
15 28 
16 30 
17 28 
18 25 
19 31 
20 40 
21 28 
22 43 
23 50 
24 42 
25 40 
26 60 
M 
M 
M 
M 
M 
F 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
Indian 2 4 
Indian 2 7 
Indian 4 0 
Indian 2 5 
Indian 4 3 
Sudanese 5 3 
Omani 3 3 
Sri Lankan 7 2 
Indian 0 6 
Indian 4 2 
Indian 0 3 
Sudanese 0 3 
Indian 4 3 
Indian 0 4 
Bangladeshi 1 2 
Pakistani 2 3 
Emirati 2 1 
Indian 0 2 
Sri Lankan 8 4 
Indian 5 4 
Bangladeshi 0 3 
Indian IO 1 
Emirati 
Indian 
Indian 
Emirati 6 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
t 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
t 
+ 
+ 
+ 
+ + 4 
+ + 7 
+ + 1 
+ + 5 
+ 5 
+ + 2 
+ 9 
+ + 4 
+ 7 
+ 5 
+ 4 
6 
+ 5 
+ 5 
5 
5 
5 
4 
6 
5 
+ t 5 
+ f 5 
Backache; reticulonodular 
changes (26) 
Hemoptysis; reticulonodular 
changes; slow resolution (14) 
Extensive infiltrates; cyanosis; 
acute respiratory failure (Died 1) 
ALT, 157 IU/L; Minor reticular 
changes (15) 
Backache; reticulonodular 
changes (10) 
Mvaloia: reticulonodular 
changes (12) 
Headache, chills; minor reticular 
changes (8) 
Extensive infiltrates; respiratory 
failure (Died 2) 
Hemoptysis; reticulonodular 
changes; slow resolution (13) 
Minor reticular changes (6) 
Nodular infiltration (9) 
Myalgia; reticular infiltration; 
slow resolution (8) 
Pharyngitis; minor reticular 
changes (8) 
Pharyngitis; minor reticular 
changes (15) 
Headache, myalgia; reticular 
changes; slow resolution (15) 
Headache, myalgia; 
reticulonodular infiltration (9) 
Reticulonodular changes (7) 
Reticular infiltration (9) 
Headache; pharyngitis; myalgia; 
reticular infiltration (10) 
Minor reticular changes (9) 
Myalgia; reticular infiltration (8) 
Late presentation; 
reticulonodular changes; 
slow resolution (10) 
Diabetes; pharyngitis; reticular 
changes; slow resolution (12) 
Abdominal pain; vomiting; minor 
reticular changes (8) 
Conjunctivitis; ALT, 306 IWL; 
extensive infiltrates; 
ARDS (Died 6) 
Myalgia; vomiting; extensive 
infiltrates; assisted ventilation (20) 
both eyes. He was pyrexial: temperature, 39°C; pulse, 100 
per minute; blood pressure, 110/70 mmHg. There were 
widespread rhonchi and crepitations; the abdomen was 
lax and normal to palpation. Intravenous acyclovir was 
started immediately. Chest x-ray showed extensive retic- 
ular shadowing, with multiple scattered small nodules; 
white blood cell count was 7.0 X 109/L; lymphocytes, 
12%; AIT, 248 IU/L (increasing to 306 IU/L 2 days later). 
The patient required oxygen on the second day in 
hospital, but pulmonary function deteriorated on the third 
day (PO,, 54.2 mmHg; pCO,, 26.7 mmHg), progressing to 
the acute respiratory distress syndrome associated with 
extensive nodular infiltration and marked consolidation. 
He developed oral candidiasis, a distended abdomen, and 
a decreasing urinary volume. Despite 3 days assisted ven- 
tilation, on the f&th day in hospital, the blood pressure 
dropped to 70/50 mmHg, culminating in ventricular fib- 
rillation as a terminal event. 
BACKGROUND EPIDEMIOLOGY 
The epidemiologic aspects of varicella infection in Al Ain 
are being reported elsewhere. A summary is provided 
here as background to the reported hospitalized cases of 
adult varicella infection. 
Varicella Infection and Pneumonia /Pugh et al 209 
Whereas hospitalized cases of chickenpox during 
1995 were predominantly adult (<15 y, 1.3%; 15-24 y, 
39.4%; 25-34 y, 43.8%; 35-44 y, 11.1%; >44 y, 4.4%) and 
South Asian (72.5%) cases reported to primary health 
care centers were predominantly children (< 15 y, 84.2%; 
15-24 y, 9.9%; 25-34 y, 3.7%; 35-44 y, 1.4%; >44 y, 0.8%) 
and Emirati (66.7%); South Asian cases comprised only 
12.6%. Incidence of reported cases of chickenpox for the 
lo-year period up to 1995 ranged from approximately 
800 to 1400 per 100,000 Al Ain population. Monthly fre- 
quency of all reported cases during 1995 rose to a peak 
(March-May) after the cooler, wetter season, followed by 
a decline (July-September) during the hottest and driest 
time of the year. 
DISCUSSION 
The increasing incidence of chickenpox and frequency 
of hospitalized cases has attracted attention to an emer- 
gent public health problem in the Al Ain district. This 
problem is principally among the Asian immigrant pop- 
ulation. The hospitalized indigenous Emirati patients were 
significantly fewer in number and younger, and had an 
associated lower morbidity and shorter period of time 
spent in hospital. The total 26 cases of varicella pneu- 
monia represented 4% of the over-ah 607 hospitalizations 
for adult chickenpox in this study; compared to the 
greater than 14% described in a developed country.24-26 
This difference is explained by the large proportion of 
adults in the Emirates taken up by the predominantly 
South Asian and Philippino immigrant labor workforce. 
Men are largely housed in camps, and women are mainly 
employed as maids in households. Thus, hospitalization 
for adult chickenpox is over-represented by an admis- 
sion policy on social grounds, meeting employer demands 
to minimize spread of the infection. The increasing eco- 
nomic burden presented by chickenpox in adults, both 
to the health services and employers, adds to the public 
health attention. 
The study demonstrated the well-documented mor- 
bidity associated with adult chickenpox, and a tendency 
toward increased risk of pneumonia with advancing age 
among adults. The marginal increased risk of pneumonia 
among males probably reflected a higher frequency of 
cigarette smoking compared to that in females. A prospec- 
tive enquiry is required to confirm smoking as a risk fac- 
tor for varicella pneumonia. 27-29 Pneumonia was the only 
cause of mortality and the leading cause of severe mor- 
bidity in this study It is possible that a few other cases 
of mortality escaped attention (case referral outside the 
district and death before hospital arrival). Certainly cases 
with a prolonged fever that presented late to hospital 
care, especially if associated with cough and a profuse 
rash, were at high risk of developing pneumonia and a 
protracted course. A consideration of the 26 cases of vari- 
cella pneumonia in this study supports the view that early 
aggressive therapy with intravenous acyclovir (ideally 
within 24 hours of rash appearance) is necessary to save 
life and reduce serious morbidity.30-33 The three cases of 
fatality all presented late and developed a rapidly severe 
pneumonia. Extracorporeal membrane oxygenation, avail- 
able in few specialized centers, may be life-saving in 
patients with varicella pneumonia who deteriorate 
despite antiviral therapy and assisted ventilation.34 
Later during the period under study, there was a ten- 
dency to treat patients with acyclovir on radiologic 
grounds alone. Given the rapidity with which pneumo- 
nia can develop, it is certainly prudent routinely to x-ray 
adult patients with varicella and to scrutinize chest films 
for early changes. There should be a low threshold for rec- 
ommending acyclovir treatment in any patient with 
cough or a profuse rash. Currently, there is no policy at 
Al Ain Hospital for treating adult patients with uncom- 
plicated chickenpox. Given the increasing volume of 
patients, there are considerations of acyclovir availability 
and cost, aside from the impractical use of intravenous 
therapy as a routine. However, there appears to be a case 
for using oral acyclovir in early cases of uncomplicated 
chickenpox.3j The clinician is guided by a close surveil- 
lance for cough and changes on radiographs, and of the 
respiratory rate, chest signs, and rash intensity; at least 
until cessation of fever. 
Overall chickenpox notifications showed a peak in 
childhood, declining to low levels thereafter. Since a large 
proportion of children are Emirati, it can be assumed that 
a high percentage of the indigenous population are 
exposed to the varicella virus by adolescence. Whether 
this reaches the 90% seen in many developed countries 
needs to be determined by further study It is possible 
that the rapid socioeconomic development seen in the 
Emirates has been associated with early exposure to vari- 
cella, although the reasons for this association, noted else- 
where, are uncertain.36 Thus, the principal public health 
problem associated with chickenpox in the district, apart 
from occasional severe cases in neonates and immuno- 
compromised children, is the infection in adults, with the 
tendency to complications and hospitalization. 
Adults of South Asian origin comprised most of the 
adult infections. Low seropositivity among adults has been 
associated with climatic factors found in hot tropical 
areas; higher temperatures and humidity affect the activ- 
ity of the virus.36-39 It is noted that monthly frequency of 
reported cases varied by season. Others have suggested 
that the high prevalence of early childhood respiratory 
herpes infections in some developing countries post- 
pones chickenpox to a later stage.17,40 Whatever the 
mechanism, there appears to be a case for including vari- 
cella among the diseases screened among new immi- 
grants, especially from South Asia. Seronegative subjects 
could be offered the Oka strain of live attenuated varicella 
vaccine for their own benefit and for that of the unex- 
posed community. 41 The vaccine is safe, effective, and 
210 International Journal of Infectious Diseases / Volume 2, Number 4, April-June 1998 
immunogenic among children and adults and has already 
been licensed for routine use in the United States.42,43 
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